esp@cenet — Bibliographic data 



Page 1 of 1 



DEVICE AND METHOD FOR ACTIVELY CONTROLLING RF PEAK-TO- PEAK 
VOLTAGE OF INDUCTIVELY COUPLED PLASMA ETCHING SYSTEM 

Publication number: JP2001 345311 (A) 
Publication date: 2001-12-14 
inventor(s): NAKAJIMA SHU 

Applicant(s): LAM RES CORP 

Classification: 

- international: H05H1/46; B01J19/08; H01L21/302; HO* £27/3065,- H05H1/46; B01J19/08; 
H01L21/02; (IPC1-7): H01L21/3065; B01J19/08; H05H1/46 

Application number: JP2001 009501 9 2001 0329 

Priority number{s): JP20010095019 20010329; JP20000099728 20000331; US2000060S883 20000630; 
US20000676462 20000929 



Abstract of JP 2001345311 (A) 
PROBLEM TO BE SOLVED: To prevent deposition 
of conductive reaction products without corroding a 
TCP window excessively. SOLUTION: An 
inductively coupled plasma etching system is 
provided with a chamber and a window for sealing 
the top opening of the chamber. The window has an 
internal surface exposed to the internal area of the 
chamber. A metallic plate which functions as a 
Faraday shield is set up above the window 
separately from the window. A coil is conductively 
coupled with the metallic plate at a connecting 
position which is constituted to generate such a 
peak-to- peak voltage that reduces the sputtered 
amount of the internal surface of the window in the 
optimum way and substantially simultaneously 
prevents deposition of by-products of etching on the 
internal surface of the window.; In another 
embodiment, this etching system is provided with a 
controller for impressing the peak-to-peak voltage 
upon the metallic plate from the outside. The 
controller is provided with an oscillation circuit, a 
matching circuit, an RF power source, and feedback 
control for monitoring the impressed peak-to-peak 
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mmmmm] 

[ mm 1 1 mmmr ? xvx 7 y ^e-o* 

f^yA^ 

miiE * y; ^i*iaj<H«tiiai ztitzfrmzi. mm 
buIeam^ txizmz y mm>mtix%m$h, m 

? y y/3ft6«£ft;it fc<!i 
■t S h HI WtRD#^ Hald^oiilEi*iifif±',:x 7 

js«tz*mis-^$ixs xm srfitu, .. mm^nmr 
tii*H2 ] it *ji i lattwiMf^sr^xvx -v 

R FHXj r gttAn £ 3 A ZloUjSBf: . 

^mm^mzmm^mmm^hx^ , m 

[iMif 3 ] it^ 2iE»wf§m^Mry xyx -y 
f-y^'gSf^oT, 

mmmmM, imz-i a n-x-nmi o frts^ x ;mxxj 

mier F«Bt itnan ^ frx-mmh ^tz\zw&z tix 

yyiss. 

[^J:jw 5 3 mtM 1 ic««im^sryy'-7X7 

IiSE^JRfitS^^ti, f)l2AJRfe.l:.«1?f2b-^ F 7 

t § & tiis-ts i a tMPt 1. - 1 # n m 
Thzmmmffitz. tm^mr 7 x^x f - y 

;y^s« 

loienssiy iKj5(-«'oTii-ffiEt--^ f 7 1-? 

X X tp^-T^i t tfTOfriRKa y-r 
y^rii^-S, itSM77Xvx 7 f^t. 

[ imji 7 ] i§3<ji 1 ida^ot mm&mr 7 x?x 7 

e-^^ES: $ tiSStS «t '3 tfflW-f £ :. fc tfHTflg 

x% hftimmmth, mmsimr ? xvx 7 * y 



[ >$>IW8 3 l#*lH7fa«cX>Mg^MX? X7X -y 
■^y^gTviSoT. 

-ryy-mz. h . 11^5X7 X7i -/ f- y XilS, 
[ it *if 9 3 mm, 1 laffioifies^gyy 5 x-?x y 
i-yymuxfo^x, 

9imt>tiXMfMZirX^6tmz, ^BBBJSrnTlfc 
h yy^inTKDWt^itT^Sf-^y^^l^ 
fix..s», ifs^ffiryxvx-y^yy^a. 
[«i 1 0 ] tf^xi^iamyiiM'iiiray^yvx 

[«fiEvcf)i>iiriEy^ y^'»±, mftizmtxfflE& 
mmzmimm< £&m-z . i^ix^xvx 

7fXXgl.. 

[ if^Ji 1 1 ] mm^mryx^ 7 1 yy^sr 

f-^y^'iy 

Hfjia^ ^ y n'co m § ti^ ftffi t w t , tuts 

-1- * y> mmn^umi %£t h izibom t , 

mimntxizmzMfr^mixmwzntz&mMb, 
mimtm±xi<zmzmMfr cmhxwmztitz -j 

IztbVziyhn-yXh^X, S^EEI 

£^x? u yfr-fht&xfry < - b^'ytmwtmz. 
hziybu-7>zmih, mm^my 7 x^x > y 7^ 

[ 11^5 1 2 3 If *if 1 1 f 21i ^W^Kr^Sr 7 X'y 

X7fy/gitl,yc, 

fltTiE^S^^EM^K^t"-^ b •vti-XOTi. filE 
(;y HMWt^ff#fcMId^Jlf)IEl«±tx vf-y^l 

h s . P«i^sy9 x?x 7 f- y^$nt. 

[ mm 1 3 1 if*iB 1 2%m<mm^m-T77^ 

x 7 fxX£im^, 

RFfijr Sit Ail S XrftX) a -i iVKhtfc t , 

3 A jl&Titfsk zm*. h , IBfEJSfta^Xvx y f y 

[it 1 4 3 it im 1 3 ia©x)fiims^7"7X7 
x-yf-y^HSTft^T. £o(:y 

l9fERF«Mi: Bfjld^^f /L-AXj4iX)S)^X;'t^$XLT 
mWL^h Mf£3 ^ jV£j}ffii<?>$> \ tfftafe&UirO^ 
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[ 1 5 ] iMil 1 3 iBt^i#WS^M7° 7 Xv 

X7^yX»C£>ovy SirlE&KKJi, IM 

[ IM^S l 6 ] ffSif l l tEMMi^MX? 

^-5 1 yyCioTE Dttft^lT^&X^y^iS£ 
HjU. iMM^STX 5 X?x .y -K /mi,. 

i m^m 1 7 1 1 6 immmm^mr ? xv 

SffiSC?) £fulBX ^ y^Mii. SflXnM TftIB£ 
-/XyXIt^ 

[ msm i 8 ] if *ji 1 6 1 asoBws^MT" 7 xv 

X-yf > A -v: . 

Bwaa(c*>4ffiri5^^ y^7 *\±, m mmcomm^ 

frtM ixmwtz . mmtmrj xvx v*v?m 
x. 

[ tmm 1 9 j ^ms^S7-v xvx y >- xgg« 

yffli: , fitBX-v y^^rtS5fR«fcRai Lfcfiffifc 

m^»B3««x?7T\ mrie^^r/^i; bu 

M f Bi*»y, ^x 7 u >- x§ * l 1 % &mt h t ft 
74^wtisjiJ#^ME^«iWinp ! iiiiJifcx y^yrm 

AIM * >'x £ frlBM^) iriBWM^jfi < 

^mmmmizmmmti 2 1 mth . urn, 
[ ii*Ji 2 0 ] mm^mry xvx 7f^/gg^ 

-7X.A & x 7 f - y ^-f & fcib Of-* >'•' * * ffl* U 

lulB^OluIBl^ffi^'X^"'/ 7 U yX$i'i£7)*:{£»XI> 
fc , *«Wt: P^l-fuf BiMiEftfflXi-x f- y 



[z^mtit l 0 IzBttmtitzt-y h ■? c-^ms * 

[ 0 0 0 1 ] 

mm-mm *fiit ^mmmmzmi, .top 
U<Ji. 75X7x.yfy/ft y^'iortS«J('t&x 
5 Xv<7)#!6£»fr S ^to^ggi. i WfMzmt 

I. 

[0002] ^mfawmy'v-txitzm^ii. mmmm 

fttotil , m^zltmw^ 0 iz, i^x y+y?± 
UtlX\t. 7x7bx y f-yXi Hv^x-yf-y/^ 

2 mmtm 0, f 7 ^ x v f - y xi i . ^ t tfHiA 

-r i ttiSW^MTy Xvx 7 f-y^SSSrfflv^ 

[ 0 0 0 3 ] m 1 Ac9$aH*£s?7*5Xvx vf-yx?^ 
nmzKm^w^tih. mz^ wmm (m^ 

■f ) *^7^/H 7t::^)5]ift^7»D$ill>. 

-Hf 1 3 t,r ct otf^ y > $ fix i ^ . ijff 

<k 3iiH7j«t^ii (rf) ms^x^y 
'■;2ui 11 t . »_ , .iA^tG/77 
tmi bxryx~?%%%i£th . 

[00 04] 75XX[:ii#S7 VJDV&Gt h, IE • 
jl-^^-y^ftTOG^. -W**7xyM l*fc.Bfls^ 

^fflSfL^„ X-yX>XXg^{±, 3^H7«ff 

H^^ffl^^'W;, f-^y^'2 ortW9Xv*^ff 
m~&m? a Mzm %~t&mm *ti*tiw:t. * 

IX. -COX Xii'/ r> XlS-C"^l'SfcfeR|L7±^ 
[000 5 ] L^t, ^r^§ii^ J: 7 t^-.)fcfTt 

l^7HXfflM (7°7XX. ^fX7^f) iX-yf 

yX-r-S^fi, "^Wffett^M (f;>Uti'Ru02) 3&*M 

TCPS10 1 0 a tefl* LT Li ') 2: t tf$> 
h, -et'C. JxJ5E*»t«tt^^li\ -RMlOa 
icoKJEit^^JS^ . X-r y^'^o^»M2rl^W 
tcy-zl-F -fSt:. Ho*vy>-XA£-x.y 

f- y x L^at , 7*5 xv& a a < 1 7 h § 4 2 1 » { 

ai*^<^D, LTXvXyXigSr+ffiTXS"^ 

[00 06 ] -5 5r*©.^[ll3ltl»fcft, 75X7 
*ttW LT , T C P Sg 1 0 ^^IHJ 1 0 a !cff* LfcRiE 

^iif xa- 7 ^ y yxi--g>*a^«§ti?t. L^L 
fttfb.miA ^§ fL* it«^^-MX7 x vx 7 x y 
xsaxii: . k f ntinz x ~? xmwts frtz'mmfdz x 
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-oT, t c p m i o mmz^mnmm^ t s , 
zmt, m^m^T^j^ a y iutx-y \> ? u y 

[0 0 0 7] H 1 Bfcctt/'ISl 1CI±, I I J ' Vii 
mryX-7x <y f-y^HSfcUffS. tc PHLWifctt 

mxhl. HiBfcfcvvc. 3>f;H7<i, : >: i 
r »j £WL£^y?XOjrC>7;£tiT^&, 4» 
r x j Ltz # ■/ 7 7J& , /P^1RS£AI> 

? xj± s * o n -i Mffiffifr t> mx < % ufawmx \ \ 

I Lib i^ct. m 1 b tsss fx& J: -) t , TCPiio 
onm' i o atii, )IHoxa°7 9 'J yxs-^stsapfr 
b . M&nrXVi' a y£g\fl%lftk mun 
xn y $ o yy\i , f ofiEos^l;: i £ 
W®&-k% < , TyXvftKJ *y£ttlSEW£*ox* 

)v*rtfMt t>tih mm*. t h . m i c t^ox^ 7 1_ 
^ * i 0 . s&h& 2 4 o»§i i . h 1 c ±as ^ 

Zixh n -f /PI 7 OS 1 7 a tj J V 1 7 b tcm-Ffl 
fflStl)jS2 4afeJ;tA"2 4 bt^^„ MMEOtjKS' 

izimm-M-coz. ^ii^tm t t>tt i mm°&. t*. m 

1 Crm)7'y 7 iZyf^fll X 0 . 5£fe&2 4 O^S>I 

t±s sw)src$>s^2 2 

[0008] TC PlSLhtfcttl. W 3 y 

£ j: <? >y * U >?imt L < &v bLX. 

y^ftvmwmtiirmmz y-/p y lx . x 7 f- y / 

*u£*>£) £UfU«[Sia<iU ^ymYyJte 

Xlf^ x >y hOifl»3lit§ I^Jafcfe&fcfiJllStfS . 
^-r ^A*£3B*fc;ifci*tS t s 7-/PO •/ 

(irfPfrtEfinaii) //«at§^Tx;i/-T-yb^fi 

fi, ®mBmS;^i:7/P3 7-J:^£TCPji#\ -f 
X f £ < ^XAS^SfeL^S^^S^xeaWlfci^i 

[0 0 09] J3Lh*»^>^S «t "3 C W*ttORJE4« 

tj* { n©^£c±tff sn-s of: . tcp mmmm-kt 

h'Ct t£ < ®MX% & i 5 & . ^16Mr^a7 , 5X'7X >y 
[0010] 



[0011] ajsSKHo 1 o^*J«?T^ Sl^^ 7'0 
mte-^ST^Xvx-yf-y^Eii, f-^yy^. f-v 

yy mm^vmmmstthfzfrm±*mth . m 
\t, ^yr\cr ) ft&mmzmiiiUzmr&-r? s > a ?t 

uy^'§tiso^«®w£iSt. anii^t, 

o^M±^x v y ^I«^^if oI9j<"J; d 

[0012] i owiiiiii^ut, ^mM^sr^ 
x-ex -y^y^a{i§ 4>tc r F't^i-sfi-rs^fc 

or?^;P7v^t, n^;Pai*St&fel>» iO%Sfe 
ffil^Sgifi £ #VC v ^ . 1 oo«E5Sltii v . flil 

mini ivxiimx >■) )v&m\£&\^. i^om 

[0013] loO^W»fc^T. i^i^isr^ 
Xvx •/ f - y X^li § ^fc, ^^Kfc^ $*i^^g 

immm&mitz-hux , mmmz. im^z^x 

t-^ P 7 b-i7«ESM«tS J: 3 fcfilS-f £ d t ^ 

^rie*^3 yfy-*r & fix s . mohhm-s t ^ 

»^^7^x.y^yXggii$At, «K 
«^S^^EEl^*fI^-&, ^ElnBii. t°-^P 

*s. l^^iistfc^r, ^E0aH±. 
T'y^o^SotiA!.;: t fca^-ce-? b "/ t-?«E 

S J: 5 ^ T . t- 71^ -mi± 

zwrntt x a (c-nai--?. i b yr y 

vzmih, 

[0014] l^mimmiz&^x, innt^Mr^ 
x-?x >y i-y-rmmd . &mmb -j a ivt-tm o#tt 6 
iit«§fLfcf-^yAoMS:iiti>. f-v y^oa 

§o mfiEt$>s>§, f-vy^'o^ii, i#^wffl^r 

[0015] ^mwmmmx'it. 1120^^ rot* 

WS^87 , 9 7TVX -y ^P >' X^K&^tttS . CI o!M 

l^S7=5 x\'x -y f- yymmi , y^' fc , f-v y 
^yA'ortgpfflfejitfftfJy^rtM^^tS . 7?7f 
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t>miiTmw£ii& , ■mmmntz, 

t- 7 F ■> h - ''WfP tmt UzWrJVYu-y 

RF«ttfe. m^fitzt-? h 

[0016] 1 mmMMTlt. 9\&frt>W1mZiUz- 
t-y F - f- ' 7 <I > t J: 0 , M 

m<\ l^mmmitZB^x , mm^mryx-? 

x ./ f - y 7'§§a« 5 ^ tc, r f IJj i'glt Afi& fc#>o 

JBJBKtJ^T , P«Ml^7°7X7Xy f y7l£g(i$ 
fefc, RFSii^, RFmiSfcn-fjL'A^S<7)^v^it 

statin yf >-9-t Hi*.* . 
[0di7] i ^mm.izto^x. turns., tm 

.v.— ;; ^TlMfi^ixTi^ . 1 ^<rMW&% 
Dttit^ftT«j£Sii£:7^yA-cr>^ 

fc-ri, b yuizx *>xw)tt\ft>tLi , ?mmzh~6 > 
+*vK<m\±, mmzmixmmmm<iz 

mixm.tz>, 

[oois] i&m<?>% ^z%pmmz uzt^x , m 
■msmr y X7x v •? y fmmnmft *■ mm tt i m 

7Tl> fc£>yjf-^ y; ti§ . f - yAiggp^^ 

wnM<mfcffift s ^ fi K t tffix. z . 3 xf ,k jjg 

4. z7j )VbMcr>$mt<?yfo^mzm%frh 

mtitzmx-wmztit. ±mm±. :ma vomm 
t^im^^ xmt ftmmv^mmx 

[0019] *m\<r>% ^z±tzw\m.\mzLtzf?--> 

X, mmWr^y'yX-Jz-yi-y fmWiCOW^MMit 
-y f- y /"t htzfrCO -T -v y Af/fflS S fl & . f^r^ ^ 

y^nftumwtizm&ztitzftmt imti. 7f 



%frhMtitztmxmmii& , nmtitm-? f 

t-^«ffi*^»Kt: int 5 -I i; j; o T s 

n<izmmzfy-%mj*y^^&£.$izii 

I.0 HWJ^-^Alt^^>'X-t-;F^x. ®WP^Iffi^ 
7Avy 9 U y^"§ JlS^^ffiML, ^^5l«RBt(c=® 
^Flffl± tx 7 -F y ^sttfiicWlt^StLS COS: 156 C J: 

[ 0 0 2 0 3 *ffllvmWLi$W-%&izJ:->X. m>< 

mi&fthtz^tih,, mv&mzm-f&crM.. 
yyy7,f^X\ fty^ \-m (mutrcPM) 

-fPflW) 7XA £■ MJI-f § V'^7° 7 X7X >y ^77" 

xmm\zryX~?Jzvi-y7i-&Mcr), xiv-rv f 
i 1*1 ± $ it 5 _ t ^t- ^ , ^HBJ^S^ib 1 J: V s 

y?mt , mm&itmr 5 xvx y f - y^>7 r a 

f-^ yv s'7) h# ( MttfT CPS) 60^M// ; x^° y 7 'J 

tmr^At . xmmmz^mwt?mcommtm 

[0021] c\c\x\ iMUizwmmioXtmr^z 
m<mmwimK m&xxmwn&zm'c ins 

fcth i>co X'lifr ^ k Sr . MM FT ii < s^j^ A & . 
[0022] 

Ifflt'lMSrff^d^ H1A~1CCTFT5±. I^^W 

[ 0 0 2 3 ] si 2 am.. *%sfl7) 1 mmmrmfchtz 

jf>-) fzmWfeiiWJ'y X-7X v f- y'7'gffia:ffii|it* L 
feWrMUT'* © . EI 2 A (c^f$ ft h X 5 lz . «*7x 
ai m s A7y>7V)Ifi:J;oTJia$ixl>t-\'yA 

1 0 0rtT-FWN7y'y77)«^fc^lS«j£<^fiEfg 

$Mf*T"ffMSifiTiF>X^-+Al 3tCi^T. -fry 
AT, 0 O^TCPSl 0±fcfiy^$tl-6. TCP.I1 0 
{ffi^T«2 fLS - 1 L V 7/F r;F St(Al 

2 o 3 ) , y U a yg« ( s i 3 N 4 ) WAtTiV 5 -7 
a ( A i n ) . y-Jzs ymm ( s i c ) N is ixfy U 
-jy(Si) FT t J: v ^ T c P M 

i o coiL^mu .irtv> ?mi±t hc\k xh 
h . i ^mmm'/z a v >t . t c p m 1 o n , m 2 

yf- ( 5 . 0 8cm ) ~*&S>f yf (20. 32cm) 
C0E^i!£'it7XA 1 1 A^^lTfc f ) . «4 >f yf ( 1 
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0. 16 era) i") " f >-f 1 2 c . \ i 

A-$*i£. ifcte, TOW *^a>f;n 1 7 

temm$mijtfwinzhz>„ im;h 1 7£»ti>it 
in* (rf) m?i//f-^ yA- 1 o o mm.m j n< t ;«* 

[ o o 2 4 ] 77 xv£(4#sr^>7/^%iii, i • 
incffl i-r swag* -efimftfc*r. 

- c7) 4 o &x -y -J- y 7ifi'C±«§7i^SE«tJ^'ff 

[0 0 2 5] 3 -OH 1 7t-f^y^4 OO^JV^'t 
(4, yr^r-y-A Y t LXimth&gM2 1 lifi 

1 7 £ r 7T7f-y-i^|j t m' $ In hhi. 
imm&miz&^Z. -MsM.2 1 7 {4. 3-f IV l 1 
TtTCPll 060^l^i^M^^§lft^ffiMt, T 

cpmmnmi^jfctmzhh* &mu2 1 7 cow 

$ lift 2 0 ^ m~ft 1 0 m mt'£> £ t t < , %} 

5 0 ^ m-Hft 5 rnm-CWi fc **«fc Off 4 U\ 1 
^iM^&VVC, 1 7^J?§(4^1 . 5mm 

xfoh. 3*?? 20 7(4, 34 ivm^coimx^m 

fi2 17^iHl 7^SMfl^«i^L, 1 
7^EPilll$tLSffi^RFmJ± (in-plane RF voltage) 

Sit: £«f £ J; o miitt^ . ^««2 
i 7fcEPJn§ia-S.ffi^RK t lE^-T-J)S^^x TC 
PJ8 1 0#j[r«7'7X7(:|J%-=5:x^iWix £>ti 

toT-KVl/ s y&XVWv 9 V ynm fcrfrfcrfu 

Zo-t&zbtex^z, tcpjsi o bAzmthE&c. 

[0 02 6] loW^SKfc^Ts 3^^2 0 7 

«, msj^^h 1 1 cvmfccoimiznmwzmm 
■fhz.b izx -ox , aflji*v p p tr- 

BE) -^^iiEilJlll-r/, ^MK^-^VppSrEpjn 
it**-* . 1 otf)&j(g8JIRfc:43 i *t s !Mfe=r§yr 5 Xv 

x >y+ymm , *s±!4 'j 7 # .'ix7W7 'j y h 

TpfifrS^^A • UT-f- ■ 3-,t°y-y 3 y^oA^wl 

i^TCP 94 0 0 PTX77X7Xffy?'Ht 

i) o , turn %titzi^y\i. TCP ^toEmiii(.-±^- 



Ki:-ri) , ft^MfitfM^ l \X , 3*992 
0 7 (4 s 4 y fc°-^y -/ ? x£> 3 -f MZ\ tfc 

mmz. &mmmmizwmth, 

[ 0 0 2 7 ] 12 Bfc4T/2 C(4, lO^St 

<t -ozm&zti&%<nm-%w v 9 v y?m itzm 

X% h,m2B[z^fihi.^\ / z. Kfcoim.'c b-oX 

2Q1VMLX, -kmW.2 1 7«»JJ£VpptMj$ 
tlht, 1-*yrtl 0 ±K-K2 1 7c?3^ffl^#; 

tt, f^yAi oo^ -^ElSSrl^L, -so 
f^m^tii . RJE^X fcrf^ffl LT 77 XV Sl&feS-fr 

& 5 ifS€iTfi^««2 1 7 ?mm±mm-r.x%!-z 

HI 0 a^ff^tl>7vST4^-y^x^;H : 't%-T"^ 
[ 0 0 2 8 ] El 3 li. *&Bfl<9 1 o^ffiJgJBC Lfc5&« 

oft, yr^T-y-jvYbLxtmtt^mmmi/ 

»SIIItf)§. H3 C^$fL«. J: o ^««2 1 7 

14. *y*2 Obtiotim •yf^yfx^-ti 

3 j&ISIt b fLfc T 9 v f-^t y h 7 U-A 2 0 1 (-DT9UZ 

^ y h X^-if 1 3 N fc ± '6^^' 2 0 5 (4. fiE^fi-W 

[00 29] ^i|2 IK t«2 1 3 , tJi^^f 4 
X?2 1 514, ^^2 1 9\ l z£~>XT9v&*y\-7\s 

-a 2 o i ^EJTJzsixTio o , im^immmimzi 

iX&fS&tiXXW WM2 1 1 , t*fiS2 1 3, 45 J: V 

^fVx-7 2 1 5(4, wiis^Mr^xvx-y^y^" 
^atoijft*tA«iK2 1 7*>j#K£ffim-s. a«s 

2 1 7 fAjfc{4, I|£0«^n y h 2 2 1 

V^S. MJXD'y b 2 2 154, 34)11 1 7^-fe^y 3 

y^Wmh 4 5 tSEl^l. C b fzX D , SlftTibl. 

2 l 7±C, «isi/>t^Jt§tL^rti5^Ii3g^J* 1 ?Iii 

hV)itmh> Z.titf>£88&<?)\t. ±S,M2 1 7 him 

tlimWJK ^M17( iJHi. (413 2 A 4^'@4 

#M) fcft^'l 0 0 (fyUifH2A$:#BS) fcn 

[ 0 0 3 0 ] ^(t'CH 3 £«tl> t , r7^^ 9 2 0 7 
*\ &.H$i2 1 7 k 3 4 ;H 1 7 (f?ij£(4^ 2 Afc4ry' 

^miZ\i2^±WM.(r)^J2 0 9«B*ix, 1 ^ 
mm 17*3^^20 7tfg^L, i d 
•f/H 1 1*3*9 9 2Q 7 MWtth, 
[ 0 0 3 1 ] 04 i4, *fSff^ 1 ocOMfi^FJC: It** 
~ofz3 4 )Vii klf3 4 .'PSr o«F/T(c#.Wt h fzfotn 3 

y mmmmmxh t.mAiz^tiHo 



(7) 001-3 4 5311 (P2001-345311A) 



h^^-Hti 3(4, 1 7t=/-1/H 1 7&)h^ 

tazmihitix^i* +<m<na'(jwiw.3 o 5^4 

S4, 3ffirt*t^i/y?3 QlBXlf-mA-y3 0 3 

H4t^§fLSi:5t, 34 ;n l 7c7)^-y^£i3"' 
3 4 >ll 17 (c(44^ < > i> 1 ? -y##grtf 

w &r t « ~ - ^c^-a-rffs^ja^ * - yfx 

[00 32] H3t0fFJfcMilLT±a2LfcJ:^!.^ a 
? 2 0 7 14. £K<E2 fct^W 
tOTtS , H4 ti^fi* i -3 te, u^S 
9-3 0 9(4, 0 5 fc, 3-f/H 1 

7 fc , &mm 2i7t z imn . u m^-Ts 

0 9(4. &8HBtf>*i/*3 0 7fcJ:->-C34/l'l 17KS 
fJ&JVO^. lOO&JRjfS^O 9#\ U?i7A- 
■9" 3 0 9 £-31 L X zi % 7 9 2 0 7 £ 3 4 /H 1 7 fcHKv 
WU&I^U t>"5 0 9 3*?? 2 

0 7 £ 2 1 7 (cm&^mf £ ( 0 3 £# 
SB) . 04t:^SfL6J:'5ts 3-f/H 17(4, 
ATJJffi 1 1 7 a 3 >f ;Wfi7J3f 117b // 1 1» K 3 -f /l- 

1 1 7mK^<^mt$n.&£oimstiztiXY^. 

mz?4)Ul 1 7(4, 3^/bS^l 1 7 a-1 fcn^ 

aijjSffi 1 1 7 b a mi i. u >m-m 1 1 7 a - 2 

(4, 3-f/K^l 1 7 a- 1 S-n-f lUfiSl 1 7 a- 
4 7)3 4 1 1 7 a - 3 £gSSF$-* . =3 4 /MJJ 

SI 1 7a(4, n^f^E^gpi 17a-4cOt5-ffl: 

(4, 3-</kA7jSi:3^;H±i^^>^>(;a^/H 17 
tf)tf"C.ufi< tffig$tiS£W^o«^T"(4. 114 

[00 33] 115(4, /Wr-^A ( Ru ) <nx.*, + V7 
X-y r 7f- F«C£ =M /HafcKfS SB^fuffi 

feiWil^SLtiiiXf)!) . H5(^§fL!> 
«t -3 , R Fmig4 0 0 1 , Sf^HIKffl4 o 2 1 , vi 

7°n-7*4 1 2alv\ 1 7<7)3-f ^ATJSl 

1 7afc$j§£-£ft.g> 0 3>f/H 1 7«3.-f/L^7J«l 1 
7 bt(4, g^flW^^ry-9-4 0 1 £4 tfV T 
7"u-7'4 1 2b*qg^§nS. mUi?T 

'7T~y-A<mx'fo&-mM2 1 7^. a^7 2o 

7(;4otffiSA, b , ct3^;H l 7«§-&*ii, 
£ ti ^KMfi^iRJ L T , 3 >f /MJJ« 1 1 7 a U 
4lX3 4/yt£j>Wl 1 7btii>(tSVp P *\ V I ru 
-7*4 1 2 a& J;tX4 1 2 b fc J; ->Tf ft^tlifflSESfl 
£>. ##MttgA, B, Ct^LT, ^feJRS2 1 
7«V p p#V I 7°n-7'4 1 2 c t «t -oTMSStL 
5 . VI 7°P-7'4 12 a, 412b, 4 1 2 c (4, tK 



[0 0 34 ] 06 A, 6B, fj±7j'6C(4, H57)#fi? 
MfciSA, B, VtP^LT, ffiMlS2 17, 3-OMJj 
SS 1 17a, tjitfa^ffi^iBl l7bX$mZhfz 

V PP £, TCPmTl (^7-) <7)m.tLX*tl?tl 

^Ltz^yyxht, H6A[C7K§iil>i5(;, S^fu 
SA (&J]0M<) izmtX, ^R«217^Vpp(4 
T C P 17J ViiffiMz b t, &o T ¥ L- < S^-t § . SSKfiE 
MB^j;^C(^LT(4, -^g^2 1 70Vpp(4TC 
P«7Jco«W^a Wotij^titS, me BIZ 
TKS^idfc, #Sf8fflHA, B, CtraUT, 
/WA7JS1 1 7a(^lt§V P pi4, TCPlTJ^fMJn 

gMSMAtULT, 3^;pa?]Sl l 7b«i(t 
4 v P P (4 . t c p tjj^tiUir ti>z^x h-fMzm 

117b HiJttSVp p(4, TC P€7J«iii)LI(:>; fc^: 
oT#L<«Jlrt-6. 

[ 0 0 3 5 3 StA06 ASr#8S"fS t , SfsfiSA^^ 
2 1 7T14, 8007-y h(^LT6 76# 
^h^Vpp^f#ofL/S^t*%^5. r^b4J, TC 

ps§(4^ u -y^m&mwiixtdfK xj^y?o vy 
immz^ t tz . KM s nft ^mcomz^- 7A« 

^^^n-7.x^y/»PJJ§^^. <I?i!4, sfflisn 

JH^ $ . t^^ig B <7M&\± , 8 0 077 h L 
•C 4 6 4 *VV h ffiW P P 36«S/a*lJt. f7 h tf, (3(1 1 
n 7 h teffl S*f 5 7XA»r- ^i^x-/ f yy%%tf 

tzm, TCP ^JlT'X >y fy71«ft»f^yy 3 
y(4MI§fL^^^„ ffM4gC«%^i4, 8 0 0V 
-y h (7*f LT 3 7 3 XJlhtDVp pUmhtltz, fx b 

x h tSA^ 6 , /IT-7AX7 y ^iS'C(4Jf m&W. 

Btf&imsA&xvcx mtix^hLt , 

[00 3 6 ] #ffeBJl?) 777 r- y-/V K«i4 , R F f 
-7 h ^t--7mJ±i3J:l. K 'RFm^-77W7)x>yf-y7' 

mizmmnznixo*. w-^m^^y^m 

IZ£<MLX^Z>, L^l^'o, RFtTJ, J±77, *3 

(4, 7T-7X;HIS, .A>^x>yf77'Tg, 

ffi<7)# <«l7f y ^"7f!i C t> ii LTU* . Lfe**o 
T , FJ?5e<7)X .y r yf-y-tl Kfitht 

^S^VppOitfS^Stt (mftflftttffiB) 
^\ ^x ^y^xgict ox tfiiSt tiKfe*v\ 
3 £>£s x vl-y'/mzb izx -y^y/t + yAcM 
y b-^'y x*«»5r4 fcft, R F ilBSLTW^ y 

e _yy X £}f£§ 77(4ffllt'CJ) S . ^m^X 7 

yfTMZIiLfzx. 7 ^y7"77ffi'C(4, 53SigwSLht 
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t matx-m l tzmmm b oasa< t Ht^* &-cj£ 

j£t & 'CbtfX't? h „ X. tfc ^Ts jSA , B s c 
«x 3-f/^MK82 5mm, :M /Pii47J^<oft 
8 0 rn m , 3 A iVftfiWPk ft 1 4 0 m m2>l&ET'<rfl 

etoliRSfiT v ^ . siSNf^ tot ''l?f; 'il'v' *^ i 3 
ty Zti^Mmi. m%.<o$m%xv?-yyt&cQfc 

mmtih^mt , m^mmm^m^M^bitt iz 
mixmmtxfoi. 

[00 37] 07 Aiix ^JitycD 1 ^©iillC Ifc 
#ofy 7 r 7f-^Fti?)Vpp ^hgKJ^fW 

ittfXKKEST* S . H 7 A fiS X 5 (y R FHEK 
4 0 0 t . I^HM4 0 2 is\ 3>f ;H 1 7<0r7 4 
/PATJffil 1 7 a tJg^StLS. 1 7(DziA)V 

aiMu 1 7 bizn, mm^fitim.ayfy^rA o 1 

nyf>t4 0 8£J;OT»^4 0 9 HiU^MM 
y~)V F^^X40 6t fc^SflS . *T 
^3 yr>t 4 0 8t lff#^ 4 0 9 flT^S . 

t *<T'# £> o 07 B typSixS J; 3 fc s ilfeSTIift* 

[oo38]08Ai^ i&m<?> i ^mmmiz ttz 

EOffifgH-Cfc*. 08AfcS£fU>JyMy RKUli 
4 00>, g-frm]iOT4 0 2 bisK ?A?Vl 170)3 A 
'bATJ^l 1 7 afcife^fiS. rM/H 1 703>f/l' 

BWjssi l 7b(z(i, ffia»§fi^^3yT^9-4 o i 

j&**ir£$*U. AS«2 17(1 |^3yfyt4 1 6 
a t "T^n >t> t4 1 6 b b % tiHLtzft]mV&4 1 6 
SrtfLTn^H 1 7fc*i0g§;JU. #««2 1 7ii, 
|^3yfyf4 1 6 aip3 4)V\ 1 7 t AWK^fc^ 

mzgrnzii. ^yfyt4 1 ob^rastga 

fiiSco $> v v/i t^BEffi § ft. « J: -3 , #J£ll]P&4 1 6fc$ 

£<Oij&?(i, AffiK2 1 7?)Vpp£, * 

ffeijfit lib frX S £ . m 8 B £ jj< 5 it 6 J: 9 1. Vp 

p \±mmmftK)k{z¥cm-9h , 

[00 39] y r 7f-y- )V YW> v p p ^hli^o 

$W-TI>^«II7 A& it/ 8 A^$ix£fM!i, f(f 

fltfiWi tcp m.^zwm^ m-tmmm i. i<v 
■milt, mi h\z^Khmm±, lasAtc^x 

[ 0 0 4 0 ] M9 ASiy ^^syo«s»i 



fo&. m9Al l Zn$tl&£ol l Z^ RFH4 0 0fc^ 

S^@W4 0 2^ a-fiHl l^zxAivx-hm 1 

7 aC^§ilS 0 3-1 /H 1 7 <7)Zl J fr&jjmi 1 7 
bfcti. Mffi§fL^nr^3yry^4 0l^^§ii 
S . #Jg« 2 1 7 1±, 6 2 fctSV^T 7r7f- 

K H 5-f A"4 5 0 tfe-A-§fL§ . 7 r 7f'->'- 
;PF >U 5 0I1«C, ^^TCP^JjIgyt 

ffit*sv^ muZiil t-7 1- y e-^mJEE^-^ ] J 

WM^mkfhfz^my^yyA (fi»i) 11 

fmm%mmmiz& ^x? a >v t mMb <^mmt^ 
^ix^tz^mxhh, m 9A^$fL4«tot, 7 

7 7f-yW^' 4 A'4 5 0 li\ fi-£«4 5 2 
f: . !§«^4 5 4 ts J; tm£zi yfm5 6 S^^f 
13.56 MHz^ftHKi: - RFlJi4 5 8 1 , V 
p P 7 ^ — Kxn-/ ^;P-7°4 6 0 i Srfffljc 2. , 
[ 004 1 ] »fW±. «SfiSfl^RF®B4 58^ 
<7)RFH^**^JRK2 1 7^EnJn'?ilS. RFCfjliy 
85 0KHZ -ft 50MHz COigfflfcab £ <I fc 3&*jff 4 U 
< s *51 OOKHzHl 3. 5 6MHz£fflj&»£T® 
-5 !> - 1 *U 0 *?i U ^ 1 o^JMFJtfe 

^X, R F 2 M H z TX% S , 2 1 7 (CIS 

13. 5 6MHz<0iaSlHlljW±, 13. 5 6M 

1 1 z ^^^^affit* r s? mt h j i -) . 

M^WV^-fSi:, 13. 5 6MHzcOfS«0Ktt, 
RFIgg4 0 0t±oT^IS«2 1 7^EPJa§ix^:RF 

mm^cDWwm* y^ -y br^y i-rs . 

[ 0 0 4 2 ] Vp p 7 A - KA'-y-74 6 0t±, ^hM^V 

PPlIt c7)Jt!K«fcto t;R F€ii4 5 8 §ix£ :: b 

tiw i omt \zm^ ^xrf mn 4 5 s ess 
-rs i t iiz x <o . 77 7T-y-;PK«i'3tii^K^ 

(?) V ppJ ep/jutl. Z\ b r>'T* « SF i H^WIt 
fevxc EcJjpSfLfcVp potx^ ijy^iiayta- 
yi»yf-y 3 y iz x -oxmm-th C b & . 

=3yb7-..-7Mffliy)7.x->'3 7}i. f^Mi, 7" 
57<*;l/JL— r>fy;-7x-x (gui) , ttdi 

mm* ci^t, ^itwix»frr-7 ^xl-^' itzm 

-f&.l'ctfX%6 c ^^b-75i. i^ftx-^ta 
•cfv ^X § ^ * § mm tn c: 1 1 0 . gji^ttt^ji 
^L, ^irrc pjgcofiffi^W-v 7^'P4S±^|ij^ 
J*W/iffl$ft^y)* . ^I^f !> i b ixCS S . L>X/x 

^RFl^^fllStS^i^i^T. ^WM2 1 7WV 

p p zmm-th 1 b h . m 9 b ti& x -) 
tc , v p p ii s immmR f «7j ^mapic t * -> 

JirT-S. Lfc^T, i^taW^M©S®x?«3^;l/ 

1 1 7^HgS«|^36CpgT'*>-&. 

[0 043 ] HI 0(±. ;l-fx-)AX'yfy/i?)x^f 
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L/C, Ztifftimlt^yyX'hh* aiofc^Sii^ 

li\ l 5 0?X^xy\^WI£ri^fJL /Vf-^i^"/ 
f-y^x^yf-y^«^»5 o%ffi~Pf «rfLt:^ 

fcrnm^Mx^x^x -y f-> ymm. 

X y f - > X<0X -y f - y X3K{±M3^X y -f y XjIS t 
mtZ iot, SW±If£0^f X r} AX v f" >' X 
[ 0 0 4 4 ] Iflli, 111^177X7X7 

i- y/mmm ^x yyx^tfft^ti § f-v y^"£:;t 

fx, ^.RS^'a^M^ML^va^^^^, i*?JM 
ft (RF) «:fj£g(t*>fc#><9:i-f/l'i: , f-Y^^t 

£MS(cfx. ±*EU:x 5 n^iiMl.i 3 fc® 
tXTJiorr >f;wz^M£&&$ii/ifc&fl&JK* U >y 
b*«£ix-0^, 77X7X7fy/imi 

7i <y f-yxfjjft^ix. ^wifc r^x^&v tff tn 
gSftfciiortiB [-x^xm^j^r 4?yy 3 y 

mm [zfy-x-fo htLth. r ? X7x - y * y xi&# & ^ 

tT9X7^v^;ffig$iiSSii, MiJfTC PM 
% tvj f - -v y ; ^ jjrc*> •& . 

[0015] *«X$ A,^. 1^IX7X7X-; 

^y^mmmmmtttimmm-% . -rfto 

t>ti&. mi, *KSi:. f-^y^^^W:®tii§Ti 
mmmt?)fo\rmzmm>mixtdmxmw$ti 

h . ft 1 «HMlk7Xi£(c x S t . * 3 X ;^Jr.(7) 

< xmnmzti}- -&a»m * yx*/Mf «t a 

*®Wt^-^7vIH^yx^^^{i. jgafljB 
fM/^y ? »J yX£ti<l><D£feMU ^ixi:^|n)B#t 
^^ll±icx>y^y^liJ4i^!f^W§tL ScoSR&C 

x 3 ^ffijjgs^s . m-2 comitumizxi t , mm 



ep/jdSnS. W> H-'IW{--±^-^AIH^yx^K 

[0046 ] $%B^)I1^S77X7X -yf-y^ 

2 ) Sr«1-|)ftifiPM§hX^^^»l4 (MiifX 
7ft^T-7A|» ^77X7X 7 f >' X t S « 

UBiBr&Sr 5 Xvx y f - y , ^M^^K U y 'J 3 X 

%t'mm'rmmTyx~?x. •v^w/th^zm 

LXhX^\ M^'J y 'J 3y«7f7X7x 7 f y;' 
■ctt, rwy 5 y & -im^hitth x o v P 

■$3k (MWBC : mean wafer betheen clean) >TCP 

®«7 ^7?^h ^K#$ixS . 

[0047] ^mmzimhfrzx ? *^^^^s 

jox6^»x^TtM$ixSVp pOIEil=5:$i|», *J 
xt^osmt LT#^^^n-./^u yXtf ?Kyy 
3 XtW7XXWot, MfiTfcXt^^, x-yf- 

inrnxw-Ttfisys yzmmt iz>tz£&) . x v 

^yx"SKttX)iiJfP, MtKx y-f-y^t; J; l>i«fe« 
f^yy 3 y^tl«)iL/iPn1|i«tei4*#0. ffoo-JK 
tfOflJ^ 4> Ztil . ®ff?x y f- y Xfcx § Itei&ft 

wr^y'y a xx)*l^(±, tc PS^IMM 

ixT ^ h WBX-V p p £ pSt & ' fc C X o 

PJfiLhtffi SL , x -y f-y^S iJ«"l> Z t ^X J # S . 
[0048]ti:fel>>;, *-^!±, WSt^Sx 

yX^S^fJjfp£S®lt:i-|)/>ftx)iM^sr7X7- 

x 7 ^y^aiox^Tya^lltt-fl. tco-c#>& . P.i± 
Tlx, v ^ < o^^jS^jB^»*C*5ft»B*»iBB L?t**s 

xmnmm&m^z. ai-r- 1 a^t-^^ , w^k, 

7 r 5r-y-^ ;W:ff^§ixSfiSSr. S 

^xx v f - y^xg& ft?a-ftt S ^^^*BJiW*X'7K§ 

tiMMztifzmmimfr^mz -tx %> x i ■ ^ . t3t 

Sftfciftif If S^JEHii i O^co W4?i£cx o-CSIS 
ixl> *lfe^X)ffiffl^(ci3 £7 s , Bl^mtj: h ?)X% h . 

immmmmn 

mi a] m&miz x h im^m.ry X7x v ^ y 

[01 B ] Hi kaymW^-kmryX^x.-yi-ymU 

^7 ^ u ynmummmx'fo h . 
[ 11 1 c ] m 1 a $ fifcswws -^S7 = 7 xvx 7 f' 
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s. 

[122 B ] 1 o^SK^JBfc t *:s&Ei,*i 

i3i77X7i <y f- y ygimza it h r :: j xvom^ 
z , mmz^ itz mmmxfo & . 

[@2 c ] ±m\?) i ^mmm^Ltz^^fzim^ 

7 X7X y f- y H J; -9 Tt# £>fll> ®<0%- 

£.xy\° -y ? u y/s . mmzTT, itzmmmxht . 

[ H 3 ] 1 ^commfMz Ltz tfntz , 7 r > 

BIT* 4. 

[04] WimolcUi^ofe, :? Ol^JX^-f 
[05] /kf-^A (Ru) i7fyXt7r-?f-y 

[06 a] 05-cs§nf^sMfiMA. b, cmmi 

xm^tlfzyr jT-is-JV p p & . T C P 

[06 b] ®5x-**tifz&mm{m&, b, ctwL 

T$J5t § ixtz 3 A iVAJim?) Vpp^ TCP WWW 
WtLx^Ltzf^yx-hh. 

[06 C] 05T7K^/S»BmA, B, C£WL 
T$J5££ii£^/KfeW^Vpp<^ TCPlyW^fl 

mtLx^Ltzrvyxfoh . 

[ 0 7 A ] #3&HJ!?) 1 ^MMMlz l ?ztf~>fz . 7 r 

£ fix. fcsraa-a?'? X7i j-yrmwowmmx 

[07B]V PP &.07A(CtS$ KtzmnM^w.r7 

X7x -y f - y 7m.mz& (ts^n^f y wis^ra 

[08 A] *H0M^HWJ^t/i*^^, 7 77 

t§ * r 5Xtx 7 fy ymwnwMm xh 

[ 0 8 B 1 VppL 0 8 A £^ 3 *Ut f§€g^MT 7 
X7i •y^-yrmWiZi-mi-.^:^ yf 
ft t L T>7< Lfc / 7 S . 

[09 a] *hhj?c?)§ ^\\mtMm.^Ltzt^tz, 

[09 B] VppJ, 09A l-ZTf^tlfzimt^mry 

x?i v^vrmmzmh f^tw^k 

LX^U-z?' = >7Xfol> 



[010] ;kf-7AX7fyX»x 7 fy/lI?r, 
#*c?)§MSl=i-®7"7 X7X ,y -f >• /ltHT«eix£: 
W\tt38tf)W!Rs <- L T 2^H H i! l/ZLfz 1fi , nAiV 

^■^Ktz7r 7^~y~}VY-mwzwm&y 

? X7X -y f - y ^»-C«S fifc «coll* 

1 0-TCP%i 

1 0 a-TCPig«gI 

1 l-fi^lA 

1 3--y^-+f 

1 5-«P 

i 7---i/^;i/ 

1 7 a. 1 7b-3-f;V£7)iH3l? 
1 

2 0-^-A-y^ 

2 2-SftfeO© 

2 4a. 24b- -SfrfeT) 5 h a 4 !V<r)^m A '\t^> 

1 o o-f-^y^s; 

1 1 7..-rj>f;t/ 

1 1 7 a-3>f;VX*« 

1 17a-l-3>f/WBaJ 

1 17a-2-3>f/«fia5 

117a-3-3^M!EftS 

1 1 7a-4-3-f;Hi^ai 

1 1 7b-"3^Kt}7J!|§ 

20 l-7^7f^yb7l/-A 

2 0 5-*^* 
207---rj^7^ 
2 0 

2 1 i-tm 

213-m 

2 1 5---4i^:T^ X_7 

2 1 7--^EIS 

2 1 9--*y 

2 2 l-»X0 7h 

30 i--^A'^N-7yyy- 

3 0 3-^SSO^y 

3 0 9-U^T.^-^ 

4 0 0-RFISiB 

4 0 1-^nyfyt 

4 0 2-l«i 

4 0 6---y-/H-#'-y^7. 

4 0 8"-"5T^7tyry- i f 

4 0 9-if«^ 
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